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14 Claims.

This invention relates to motor vehicle bodies,
and, more particularly, to mechanism for mov-
ably mounting the doors on the bodies.

One of the objects of the invention is the pro-
vision of new and improved hinge mechanism for
supporting the doors from a vehicle body having

. portions on the body or door, or on both, to which
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the hinges are attached in different planes.
Another object of the invention is the provision
of a new and improved hinge mechanism for
mounting the doors on vehicle bodies having cur-
vilinear sides in such a manner that the doors

- will swing free of the adjacent curved edges of the
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vehicle body and doorway.

Further objects are the provision of a new and
improved hinge mechanism for vehicle doors and
the like that is inexpensive to manufacture, effi-
cient in use, may be adjusted to fit vehicle bodies
having walls of various contours and that may be
attached and adjusted with a minimum of time
and labor. )

Other and further objects and advantages of
the invention will appear from the following de-
scription taken in connection with the accom-
panying drawings which disclose embodiments of
the invention by way of example and in which:

Fig. 1 is a side elevation of a motor vehicle with
the invention in position thereon;

Fig. 2 is g side elevation of a hinge edge portion
of the door and the body to which the hinge
mechanism is attached with parts broken away
and on an enlarged scale and showing the door
in closed position; .

Fig. 3 is a section on the line 3—3 of Fig. 2 and
showing the door in open position and with parts
broken away;

Fig. 4 is a section of the lower
on the line 4—4 of Fig. 2;

Fig. 5 is a perspective view of one of the hinge
plates;

Fig. 6 is a perspective view of the cooperating
hinge plate;

Fig. 7 is a perspective view of the joint mecha-
nism showing the parts separated for the sake of
clearness;

Fig. 8 is a section of the upper hinge member
on the line 8—8 of Fig. 2;

Figs. 9 and 10 are each perspective views of the
hinge plates of the upper hinge member;

Fig. 11 is a side elevation of a portion of a door
and body showing & modified form of hinge
mecharism;

Fig. 12 is a section on the line 12—12 of Fig. 11;

PFig. 13 is a section on the line 13—13 of Fig.
11; and

hinge member
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Fig. 14 is a section on the line 14—14 of Fig. 11.

In mounting doors on curvilinear or irregular
surfaces, as automobile bodies and the like, great
difficulty has been experienced in so mounting
the hinges that they will not bind and prevent the
doors from opening properly.: It is common prac-
tice to use hinges of the pintle type in mounting
the doors on vehicle bodies, but such hinges re-
quire the pintles to be in alignment, and on the
modern vehicle bodies that usually means one or
more of the hinges must extend laterally outward
beyond the surface of the body to such an extent
as to afford considerable air resistance to the

‘rapid transit of the vehicle.

The present invention seeks to overcome these
difficulties by the provision of hinges that do not
require the attaching surfaces of the vehicle to
be in a common plane but may be attached to
surfaces in planes arranged at angles to each
other, but do not extend outwardly an objection-
able distance from the surface to which they are
attached. Or, if desired, these hinges may be
housed entirely within such surface, thereby min-
imizing or entirely avoiding resistance to the air
on moving vehicles..

Referring now to the drawings, the reference
character 10 designates a motor vehicle having
a streamline body I, a door {2 and supporting
wheels 13. The side walls {4 of the body may be
curvilinear on their outer surface and the body
may be ovate in cross section.

‘While the surface of the body and the door to
which the hinge mechanism is secured is shown
as being curvilinear, it is understood that they
may be of any other suitable contour.

Suitable hinge mechanism is provided for
hingedly connecting the door to the body so that
the door will be free to swing for opening the
same. In the form of the construction selected
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to illustrate an embodiment of the invention, a 4,

plurality of hinge members are provided which
are attached to the adjacent edges of the door
and body adjacent the door opening.

For the purpose of illustrating the invention,
two hinge devices are shown and will be described
for hingedly connecting the door to the body—
an upper hinge member I5 and a lower hinge
member 6. .

The lower hinge member {6 comprises a body
attaching plate 17, a door attaching plate 18 and
a connecting member (9. The body attaching
plate 17 is flat on its inner side for engaging the
side of the body and may be a casting provided
with a plurality of threaded openings 21 on its
inner - surface in which c.p screws 22 extend
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through the body wall for clamping the plate to
the body, as shown more clearly in Fig. 4.

The outer surfaces of the plate 1T is stream-
lined, as are all the other hinge plates, by being
curved both Iongitudinally and transversely. The

_portion of the plate adjacent to the door, which—

for convenience of description—will be termed
the rear end of the plate, is provided with a
socket 23 for receiving the spherical head 24 of
the connector member 19. A slot 25 on the
outer and rear surfaces of the plate I7 is in com-
munication with the socket 23 through which
‘the shank 26 of the connector membes 19 ex-
tends. In order to hold the head {9 in the bottom
of the socket 23, and for preventing looseness
and rattling of the parts, a.spring 271 and a cap
28 are introduced between the wall and the plate
f4. 'The outer end of the shank 26 is screw
threaded for engaging the cooperating hinge plate
18, as will presently appear.

The hinge plate {8 may also be cast and is
preferably provided with screw threaded openings
29 which are adapted to be engaged by studs 31
Jor clamping the plate to the body. The forward
'end of the hinge plate 18 is provided with a
threaded opening 32 in which is adjustably
mounted the shank 26 of the connector {9. The
meeting ends of the hinge plates may be com-
plementary curved, as shown at 33 in Fig. 4, for
making a close joint and permitting the opening
of the door.

The upper hinge member is similar to the lower
but differs from it in that the hinge plate at-
tached to the door extends over the edge of the
body to compensate for the ovate form of the
body wall. Its length will depend on the curve
30 of the body wall between the hinges. It must
be sufficiently long that when the door is opened,
it may move outwardly to free the curved sur-
face 30 of the body.

The upper hinge comprises a hinge plate 34
which may also be cast and is provided with a
plurality of threaded openings 35 in its outer end
which are adapted to be engaged by studs 37
extending through the frame of -the door (2 for

clamping the hinge plate thereto. The plate may

be, and preferably is, provided with a flange 36
which is adapted to ergage the front edge of the
door and is secured thereto by a plurality of
fastening members, such as the bolts 38, extending
through the door frame. The hinge member is
also provided with a hinge plate 39 which is at-
tached to the side wall and frame member 40 of
the car by suitable fastening means, as the studs
41, which extend through the side wall and en-
gage threaded openings 42 in the hinge plate.
The hinge plate is provided with a socket 43

" similar to the socket 23 of the hinge plate T
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and with a slot 44 of less width than the di-
ameter of the socket. #3. A connector member
45 has a spherical head 46 engaging in the socket
43 and is provided with a threaded shank 47
which is adapted to engage a threaded opening
48 in the forward end of the hinge plate 34. The

“head 46 is held in the bottom of the socket 43 by

a spring-pressed cap 49 which has a concave
surface for engaging the spherical head 46. A
spring 51 is compressed between the body wall
and the cap 49 when the hinge plate is secured
in position on the body wall. . i

In assembling the hinge devices, the connector
members 19 and 45 are placed in position by in-
serting the shanks through the sockets and slots
from the inner side before the plates are attached
to the body walls. The hinge plates I8 and 34
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are then attached to the shanks of the connector
member and the hinge members connected to
the door and body walls. The hinge sections
may be adjusted by threading the shanks in or
out of the hinge plates. .

The form of the construction shown in Figs. 11
to 14, inclusive, differs from that described above
in that, instead of attaching the hinge members
to the outer surface of the body walls, provision
is made for securing the hinge members within
the contour of the body walls. In the form of
construction shown, which is by way of example
only, these hinge devices each comprise a door at-
taching plate 52 which is in the form of an angle
having a flange 53 extending along the forward
edge of the door on the inner side of the frame
50 and is secured thereto with a fastening means

'54. The plate is also provided with a flange 55

which is secured to the door or door frame as by
means of the bolt 56 or other suitable fastening
means. The plate is provided with a boss 57
having a screw threaded opening 58.

The upper and lower hinges differ in detail of
construction due to the centour of the body and
door on which they are used. In the form of the
construction shown, the lower hinge device 61 is
provided with a hinge plate 62 which is adapted to
be connected to the body wall or frame 64. The
plate 62 is provided with a flange 63 extending
inwardly along the inner face of the frame 64 for
the door opening and with a flange 65 which Is
adapted to be connected to the body wall. The
plate 62 is rabbeted, as at 66, on its outer surface,
providing an extension 67 which is adapted to ex-
tend outwardly through an opening in the body
wall so that its outer surface is flush with said
body wall, as shown more clearly in Fig. 14. The
flange 63 is connected to the frame 64 by suitable
fastening means, such as the bolt 68. The plate
62 is provided with a socket 69 for receiving &
spherical head Tl of the connector member 12.
The plate is also provided with a slot 13 in con-
necticn with the socket 69 and through which the
threaded shank 14 of the connector member 72 i8
adapted to extend. The head 7/ is held in the
bottom of the socket by a cap 15 which is com-
pressed downwardly against the head by a spring
16 located in the opening leading to the socket.
The spring is held compressed by an angle bar
71 which may be secured in position across the
opening by the bolt 68, as clearly shown in Fig. 14.

The upper hinge 78 is provided with a plate
member 19 having a recess 81 in its outer surface
(see Fig. 13) for recelving the shank 82 of the
connector member 83. This plate is secured to
the inner surface of the body wall, and the body
wall and the reinforcing frame member 84 are
slotted, as at 85 (Fig. 13) in alignment with the
depression 81, through which a shank 82 of the
connector member 83 is adapted to pass when
the door is opened or closed. The hinge plate 79
has an enlargement at its forward end and is
provided with a bore 86, terminating in a socket
81 for receiving the spherical head 88 of the
connector member 83. The head 88 is held in the
socket by a cap 89 which is engaged by a spring
8 and held in position by a plug 92 threaded in
the outer end of the bore 86.

The rear end of the connector member 83 is
screw threaded and engages the threaded open-
ing 58 in the hinge plate 52.

In order to close the slot 85 when the door
is closed, the connector member 83 may be pro-
vided with a finishing strip 93 secured thereto in
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any suitable manner, the outer surface of which

. is flush with the outer surface of the body wall
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when the door is closed.

The slots in the outer surfaces of the body
hinge plates may extend through any desired
number of degrees. As shown, they extend
through approximately 90° and the outer ends of
these slots constitute stops or shoulders for en-
gaging the connector member for limiting the
opening movement of the door.

By varying the relative lengths of the hinge
plates and connector members, various character-
istic door movements may be obtained.  For in-
stance, the plates and connector members may be
so constructed and adjusted for bodies having
walls and doors of any particular contour or
shape that the axis about which the door hinges
may be perpendicular or inclined forwardly, rear-
wardly or laterally relative thereto, whereby the
door will tend to remain in any partly opened or
wholly opened position or if inclined will tend to
move to either opened or closed position, depend-
ing upon the direction of inclination of such axis.
Since the turning movement is about ball and
socket joints, it is not necessary that the hinge
plates be attached to surfaces in a common plane
as the plates may be attached to surfaces ar-
ranged at various angles within certain limits.
This is considered an important feature of the
invention since accuracy in attachment of the
hinge is avoided.

It will be noted that in both forms of construc-
tion the body is ovate in cross section and the
point where the upper hinge is applied is inward
of the pcint of attachment for the lower hinge.
It will also be seen that the doors may be opened
through 90° only.

In order that the top and bottom edges of the
door shall remain more nearly horizontal or
parallel with the ground level when the door
is opened, the hinge joint of the upper hinge is
offset longitudinally of the vehicle toc compen-
sate for this inward inclination of the hinge axis.
The hinge axis of the door is, therefore, diagonal-
ly inclined, that is, it is inclined both transversely
and longitudinally of the vehicle. As a result of
this diagonal inclination of the hinge axis, the
door, when opened, will, in theory, tend to close
until it is turned to the neutral position in the
vertical plane of the hinge axis and beyond that
it tends to swing to open position.

In practice, however, since the turning move-
ment of the door is small at each side of the neu-
tral position and zero at that position, the frie-
tion of the parts will retain the door in open or
any partly-open position to which it may be
moved.

‘When, after continued use, the door begins to
sag, he difficulty may be remedied by shortening
the effective length of the upper connector rod or
by lengthening the effective length of the lower
one. This may be readily accomplished by open-
ing the door and adjusting the rod by the aid
of a pipe wrench.

The hinge plates in the form of construction
shown in Figs. 1 to 10 may be comparatively thin
and their outer surfaces will be streamlined, that
is, their forward portion may be more or less
semi-bulbous, tapering toward their rear ends
and curved transversely on their outer surfaces.
In the form shown in Figs. 11 to 14, no part of
the hinge extends laterally beyond the outer sur-
face of the vehicle wall. In any event, the hinge
does not protrude to such an extent ‘as to con-

3

stitute a serious obstruction to the smooth flow of
alr along the surface of the body at high speeds.

I claim as my invention:

1. In combination, a vehicle body having a
culvilinear outer wall provided with an opening, a
closure for said opening, and hinge members for
said closure secured to the curved portions of said
wall, each hinge comprising attaching plates con-
nected together by & universal joint, one of said
joints being located to said body forwardly of the
other. .

2, In combination, a vehicle body provided with
an outer wall having its outer surface in a plu-
rality of planes, a door, and hinge members for
connecting said dosr to said wall, each of said
hinge members having attaching plates hingedly
connected together, the surface of the body to
which a plate of one hinge is secured being in a
plane at an angle to that of the surface to which
a .corresponding plate of another hinge is at-
tached. _

3. In combination, a vehicle body provided with
a wall having portions thereof in different planes,
a door for said wall, and hinge members for con-
necting said door to said body to swing in a
substantially horizontal plane, the portions of the
body to which one of the hinge members is at-
tached being in a plane at an angle to that to

which another of said hinge members is attached. .

4. In combination, a vehicle body provided with
& side wall having portions thereof in different
planes, & door for said wall, and hinge members
connected to different portions of said wall ex-
tending in different planes, each of said hinge
members being stream-lined and secured to the
culer surface of said door and body, the junction
between the hinge sections of one hinge mernber
being spaced longitudinally of the body from that
of the other.

5. In combination, a vehicle body, a door there-
for, hinge mechanism for said door, said mech-
anism comprising plates attached to the outer
surface of the door and body, and a connector
member adjustably connected to one of said hihge
plates by a threaded bolt and socket connection

- and having a universal connection with the oth-

er, whereby said hinge may be adjusted without
removing the same from the door or body.

6. In combination, a vehicle body, a door
therefor, a pair of hinge members for each door,
each member comprising & pair of comparatively
thin plates rigidly secured to the door and to the
adjacent wall of said body, and a connector
member threaded into one of said plates and con-
nected to the other by a universal joint.

7. In combination, a vehicle body, a door for
said body, a pair of hinge members for hingedly
supporting said door from said body, each hinge
member comprising a body hinge plate secured to
the body and having a ball socket therein and a
groove on its outer surface in communication
with said socket, a door hinge plate secured to
said door adjacent to said body hinge plate, a
connector member threaded into said openhing
and having a ball engaging said socket, and a
spring-pressed cap for holding said ball in the
bottom of said socket, said connector member en-
gaging in said slot and contacting one end there-
of for limiting the outward movement of said
door.

8. In combination, & vehicle body, a door for
said vehicle body, hinge means for connecting
said door to said body, said means comprising
hinge plates secured to the interior of said door

and body, and a connector adjustably connected -
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to one of said plates and hingedly connected to
the other plate by a ball and socket joint.

9. In combination, a vehicle body, & door for
said body, a pair of hinge members for said door,
each hinge comprising body and door plates se-
cured within said body and door, respectively,
said body plate having a socket and a groove
opening outwardly, said body having a slot in
alignment with the groove, a connector member
adjustably connected to said door plate and hav-
ing a ball on its opposite end seated in said socket,
the intermediate portion of said connector mem-
ber being seated in said groove when the door
is closed, and a finishing strip secured to said
connector member for closing said slot.

10. In combination, a vehicle body having its
upper portion tapered inwardly, a door there-
for, hinge members for hingedly connecting said

‘door to said body, each of said members com-

prising a body plate secured to saidbody,the plate
for the upper hinge being secured to said tapered
portion, a door plate secured to said door, and a
connector fixed to the door plate and hingedly
connected to said body plate, the hinge connec-
tion of the upper hinge member being spaced
forwardly from that of the lower hinge member,
whereby the door will tend to move to open po-
sition when released. .

11, In combination, a vehicle body, a door
therefor, hinge members for said door, one of
said members comprising a body plate secured to
the vehicle body, a door plate secured to the door, a
connector screw threadedintosaiddoor rlate and
having a spherical end engaging in a socket in the
body plate extending through the outer wall of
the door and engaging the door plate for clamp-
ing the same to the outer surface of the door, &

2,050,469

flange on said plate engaging the edge of said
door, and means for clamping said flange to the
edge of said door.

12. A hinge comprising a pair of attaching
plate members, each member having a plate face
provided with threaded openings therein for at-
taching the same to a support, one of said mem-
bers having a threaded opening therein and the
other having a socket therein, and a connector
member having one end threaded in said open- 10
ing and having its other end seated in said socket
and means including a resilient element for en-
gaging said other end for preventing rattling and
to compensate for wear of the parts.

13. In a hinge for use on vehicle doors, a pair 16
of attaching plates, one of said plates having &
socket therein, a groove on its outer surface in
communication with said socket, a connector
member having a spherical head engaging in said .
socket, sald member having a shank extending 20
through said socket along said groove and ad-
justably connected to the other plate, and a
spring-pressed cap for holding said head in said
socket, said cap and spring being inwardly of
said head, whereby the cap and spring are con-
cealed when the hinge is applied.

14. In combination, a vehicle body ovate in
cross section, a door for said body, upper and .
lower hinges for hingedly connecting said door s,
to said body, the axis of the joints of said hinges
extending diagonally inward whereby said door
will tend to close when released at one side of
the neutral position of said door, and will tend
to open when at the opposite side of the neutral 35
position.
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